
What causes concrete deterioration? 
In much of the United States, concrete is 
deteriorating as a result of repeated freezing and 
thawing. Damage often is exacerbated by multiple 
applications of deicing salts, which accelerate 
cracking, deterioration, and surface scaling. 
Concrete life can be increased by improving its 
ability to endure repeated freeze-thaw cycles over 
its expected life cycle. 

How do air voids affect the freeze-thaw 
resistance of concrete? 
Closely spaced air voids in concrete are 
commonly singled out as the primary factor in 
improving the freeze-thaw resistance of concrete. 
Researchers believe that as water expands during 
freezing, the pressure the water develops 
increases in relation to the distance it must travel 

l Freeze-thaw damage may not become 
apparent until 10 or 15 years after 
construction. 

l Current quality control (QC) state-of- 
practice (pressure meter) cannot 
characterize air void spacing. 

Solution: Air void analyzer allows real-time 
testing of fresh concrete 

The air void analyzer (AVA) offers an efficient, real- 
time method for assessing the distribution of air 
voids in fresh concrete. The device can characterize 
the air void distribution in less than 30 minutes. 
With this information, adjustments can be made in 
the concrete batching process to ensure that air 
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rate of rise of the bubbles is a function of their size. rate of rise of the bubbles is a function of their size. 
A data collection system tracks the change in A data collection system tracks the change in 
buoyancy over time, and software determines the buoyancy over time, and software determines the 
size distribution of the bubbles. From this data, the size distribution of the bubbles. From this data, the 
total air content, spacing factor, and specific surface total air content, spacing factor, and specific surface 
are calculated. are calculated. 
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